Using microscopic techniques to reveal the mechanism of anion exchange in crystalline co-ordination polymers.
Co-ordination polymers are currently attracting extensive interest due to their potential applications as supramolecular hosts, vessels, and frameworks for storage and separations. Many applications rely on the ion exchange capabilities of these compounds, and considerable debate surrounds the mechanism by which ion exchange occurs in co-ordination polymers. Here AFM and SEM were applied, for the first time, to investigate this class of materials. In situ AFM studies revealed the mechanism by which anion exchange and the subsequent structural transformations of the crystalline co-ordination polymers [[Ag(4,4'-bipy)]BF(4)](infinity) and [[Ag(4,4'-bipy)]NO(3)](infinity) occur. The process is initiated by the dissolution of the metastable crystalline polymer, followed by the subsequent crystallization of the new stable phase on the surface of the original crystal. The formation of deep clefts in the metastable polymer crystal during the transformation allows the solution to access the successive crystalline layers. Thus, the entire process can be viewed as a self-perpetuating cascade of dissolution and recrystallization throughout the macroscopic crystal. SEM data consolidate the findings of AFM. These techniques collectively illustrate that the anion exchange, and subsequent structural transformation, proceeds via a solvent-mediated mechanism, rather than a purely solid-state one.